Abstract-Online learning has been addressed as one of the emerging method of learning with multiple learning approaches. However, researchers raised the question whether the computer-mediated educational programmes as in online learning do meet the quality. They call for the investigation of the textual material being produced during online discussions to analyze critical thinking and interactivity. Several previous researches also managed to identify the degree of students' cognitive engagement and found that students' cognitive engagement are at the lower level. In the presented paper, a theoretical framework is proposed for the rationale of addressing the above issue.
I. INTRODUCTION
Online learning has been addressed as one of the emerging method of learning with multiple learning approaches. However, Muirhead [1] raises the question whether the computer-mediated educational programmes as in online learning do meet the quality. He calls for the investigation of the textual material being produced during online discussions to analyze critical thinking and interactivity. It is also important to investigate the relationship between cognitive engagement attributes for the understanding of students' learning in online courses [2] . As being mentioned by Lipponen [3] in areas of CSCL itself, there is no grounding evidence that collaboration through networks is beneficial. Investigation on how different types of participation patterns impact learning and how do these aspects are related to CSCL with regard to students' discourse online discussion will provide better insight on the influence of CSCL for students' learning [3] .
Several previous researches managed to identify the degree of students' cognitive engagement and found that students' cognitive engagement are at the lower level [4, 2, 5, 6, 7] . Hence, research has to be conducted to seek ways to boost their cognitive engagement towards the higher order of learning particularly in the Web based Multimedia Development subject which requires students' multiple skills for success learning. The complexity of the subject requires students to exert an amount of mental effort to solve the given problem [8] .
On the other hand, computer-supported collaborative learning has evolved in many different dimensions over the past few years. This approach has been applied in several different subjects with the expectation that it would be able to boost the students' academic performances other than projecting the students in social skills such as solving problems, resolve arguments and peer-interacts. Thus, this research suggests the implementation of computer-supported collaborative learning principles for the students to learn Web-based Multimedia Development subject via online to inculcate higher order cognitive engagement as required by the subject. Upon this approach, this research expected to observe the students' pattern of interaction for cognitive engagement, whether the students are able to construct knowledge at the higher level of cognitive engagement and how do these, impact their academic performances, as well as which CSCL principles contribute to students' cognitive engagement.
II. PROCEDURE FOR PAPER SUBMISSION
The theoretical framework of this research combines several ideas. Initially, the term 'cognitive engagement' is made transparent for future reference. Prior analyses have explained that computer-supported collaborative learning, CSCL, approach can support co-construction of knowledge [3, 9] and supports greater social interaction [9, 10] . Thus, CSCL approach is proposed for the purpose of enhancing students' cognitive engagement in online learning.
Next, a system needs to be developed that counters the principles of CSCL. Three-Phase Design (3PD) instructional design model [11] is used for developing the system used in this research. The model, as according to Sims [12] :
"The implication of applying the 3PD model is that the original functional system will always be subject to change, and that development environments need to schedule resources for the life-time of that course. The continual process of gathering and incorporating evaluation data caters for the sustainability of the course".
After going through the processes of building, enhancing, and maintaining in 3PD instructional design model, the core of this research, which is to analyze students' cognitive engagement will be carried out. Students' discussion scripts will be analyzed according to Van der Meijden's analytical framework [13] . His coding scheme has been repeatedly tested in his previous researches (see works by Kleine Staarman [14] ).
Finally, the efficiency of the developed system will be evaluated with respect to students' level of cognitive A Theoretical Framework for Assessing Students' Cognitive Engagement through Computer-supported Collaborative Learning
Nurbiha A Shukor, Zaidatun Tasir, and Jamalludin Harun engagement (can it excites the level of cognitive engagement to the higher degree), students' pattern of interactions and its' relationship with level of cognitive engagement, and students' academic performances.
The following sub-topics will provide greater insight on each elements of the proposed theoretical framework.
A. Cognitive Engagement in Online Learning
The definition of cognitive engagement is adapted from Zhu's [2] previous work. His definition of cognitive engagement is the students' attention to discussion messages, which can be observed from several postings behaviour [2] . According to Zhu [2] , students' mental effort can be translated in activities such as seeking, interpreting, analyzing and summarizing information, critiquing and reasoning through various opinions and arguments, and making decisions. Respectively, the related activities are the characteristics of collaborative co-construction of knowledge [13] . Hence, cognitive engagement with this respect can also be understood as students' sustained mental effort for co-construction of knowledge while solving the given task. 
B. Enhancing Cognitive Engagement through Computer-supported Collaborative Learning
Upon defining the context of cognitive engagement in this research, computer-supported collaborative learning is the suggested mediation to enhance cognitive engagement in online learning. Principles of CSCL are collected from varies researches. However, only five attributes will be experimented in this research. There are:
• theory behind the type of collaboration [15] ,
• type of collaborative tasks [16] ,
• type of participants [17] ,
• role of collaborating participants [18] ,
• type of tutoring [19] .
C. Three-Phase Design Instructional Design Model
Rather than employing the effort of replacing the widely-used ADDIE (Analysis, Design, Develop, Implement, Evaluate) steps, the reason for coming up with Three-phase Design, 3PD is to welcome new interpretation of the overall idea of instructional design with respect to online teaching and learning [12] . Three-phase Design (3PD) model is pioneered by Sims and Jones [11] (see Figure 1) where it supports revision, enhancement and adaptability. The model emphasized on collaborating and ongoing works of the team over the phases. It allows analysis of instructional problems and immediate accurate solutions [20] .
In relation to the instructional design, the model considers the following issues with respect to the online learners:
• the learner has the potential to advance and define their own essential knowledge based, • the very uncertainty and lack of predictability of learning outcomes will be the key factor that adds value to a learning community, • emergent systems will provide the necessary triggers to enhance knowledge and understanding, and • emergent learning will be one of the critical triggers to unleash individual creativity [21] . Fig. 2 . The Three-Phase Design Model by Sims and Jones [11] being adapted from Sims [12] .
D. Analyzing Cognitive Engagement
Van der Meijden's work is to analyze social knowledge construction in CSCL environment based on the attributes of 'elaboration'. He values both cognitive and affective dimensions for an effective collaborative knowledge building and thus designed the analytical framework combining both dimensions [13] .
The analytical framework by Van der Meijden [13] has being previously used by Schellens and friends [6] , who reported that students rarely reach the higher level of knowledge construction. Van der Meijden [13] , on explaining his work, he reported that students' level of knowledge construction in asynchronous and synchronous discussion varies from high to low [13] . These findings are similar to Zhu's report on students' cognitive engagement in four online discussions [2] . He indicated that post graduate students are likely being able to communicate at a higher level of cognitive engagement as compared to the undergraduates [2] .
Addressing cognitive engagement as students' sustained mental effort for co-construction of knowledge will be useful particularly in online learning context where observation is almost an impossible way of investigation. Students' textual material being produced during discussion can serve as a representative of their mental activities and interactivity [1] .
E. Evaluation of Web-based Learning's Efficiency
Reports by Sims and his friends [20] indicated that students value the diversity of assessment and that Learning and Computing, Vol. 2, No. 5, October 2012 assessment by regularity of postings did not necessarily indicate the quality. Schankman also added that a program would be best assessed from several perspectives; not only by grades and test scores [22] . Thus, evaluation of the efficiency of the developed CSCL website will be based on three attributes; level of cognitive engagement, pattern of interaction, and students' academic performances.
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1) Level of Cognitive Engagement
Previous researches indicated that students level of cognitive engagement varies from high to low [2, 13] . In fact, there also findings that students' level of cognitive engagement remains low despite the given mediation [4, 7] . The efficiency of the given mediation (CSCL environment) will be transparent if the developed website is able to excite the students' level of achievement from low to higher degree. Higher degree of cognitive engagement is indicated by students achieving the elaboration level as indicated in Table  I . Giving information (an idea or thought) with elaboration
2) Pattern of Interaction
Types of online interactions vary. Sharp and Huett [23] listed out that there are student-student, student-content, student-instructor [24] , learner-interface [25] , learner-feedback [26] and vicarious interaction [27] . Although CSCL values all types of interaction, emphasized is on peer interactions (student-student interaction); the context where knowledge construction process occurs [16] . According to Anderson's Equivalency Theorem [28] , deep and meaningful learning is possible if one of the main forms of interaction, that is student-student, student-content, or student-teacher interaction is at high level.
For online learning, investigating the depth of peer interaction will provide beneficial insight on whether the learning environment is efficient. This is due to the fact that although technology supports networking in online learning, students remain learning alone where the students do not favor the used of discussion boards, emails and online chats [23] . As peer interaction for negotiation of meaning itself indicates social construction of knowledge [29] , investigating the depth of peer interaction by performing content analysis to the textual material that they produced will provide the information as to which degree does the interaction had undergone [1] .
3) Academic Performances Socio-cultural theory suggests that human's thought cannot be represented by speaking as they are "boundly inter-related" [30] . Thus, any possibility of observing the human mental capacities has to be conducted to support the thinking [30] . Investigating the impact of mediation to students' performance in test is also useful to support the information on the mediation's efficiency. In socio-cultural theory, Lantolf [30] asserts that: ".. human behavior results from the integration of socially and culturally constructed forms of mediation into the human activity".
III. CONCLUSION
The proposed theoretical framework illustrated the overall picture of how the research of investigating students' cognitive engagement in online learning will be carried out. The contribution of the research would be clarifying whether CSCL environment would enhanced students' level of cognitive engagement towards the higher degree or conversely.
